WHATISCLAMEDiS: . 
^J^mi g system confix .0 compensate for one or more n—l 

defective pixels in an array of pixe! dements, the system compnsmg: 
an array of pixel sensor elements; 

a readout controller coupled to the array, the readout controUer 
configured ,0 read a block of pixels within the array, the block inCuding a center 
pixel, are controller further configured to generate pixel addresses of a, .east 
three subsets of pixels within the block; and 

abad pixel detection and correction unit configured to deternune a subset 
with a minimum vanance, calculate a median of each subset, determine whether 
a value of the center pixel exceeds the medrans of the subsets, and to replace the 

' varianceifthevalueofutecenterpixelexceedsuremediansofmesubsets. 

The imaging system as defined ,n Claim ., wherein the array compnses a 



2. 

monochrome array 
3. 



and two diagonal patterns.. 

A method of correcting one or more individual defective pixels m an 



nay. r , 

j f _ j naim 1 wherein the system further 
The imaging system as defined in Claim 1, wner 

comprises a color filter deposited on the array. 

^WH in Claim 1 wherein the subsets comprise 

4. The imaging system as defined m Claim l , wi 

a horizontal row and two diagonal patterns. 

- fin j : n naim 1 wherein the subsets comprise 

5. The imaging system as defined in Claim , 

a vertical row and two diagonal patterns. 

/ 

arrav of pixel elements, the method comprising: 

rea din g a P ixe,b,oc k ofanarrayofpixe,se„sore,e m en K ,.hep,xelb,ocx 

including an interior pixel; 

pixels within the pixe. block, the first subset comprising pixels arranges ,n a firs 

diagonal pattern within the block, the third subset arranged in a non-dragoua, 
pattern; 
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calculating a variance between a highest and a lowest pixel sensor value 

within each subset; 

identifying a subset with the least variance; 

calculating a first value based on at least one of a median, average, and 
mean pixel sensor value for the corresponding three subsets; 

determining whether a value for the interior pixel varies from the first 

value by more than a first amount; and 

replacing the value for the interior pixel with a replacement value based. 

on the pixel sensor values of the subset with the lowest vanance if the value for 

the interior pixel varies from the first value by more than a first amount. 

7 The method of Claim 6, further comprising: 

selecting a fourth subset arranged in another non-diagonal pattern; and 
calculating a variance between a highest and a lowest pixel sensor value 

within the fourth subset. 

8 . The method of Claim 6, wherein the non-diagonal pattern is horizontal. 
9 The method of Claim 6, wherein the non-diagonal pattern is vertical. 
10 . The method of Claim 6, wherein the act of reading a pixel block 

comprises readinga3x3 pixel block. 

H. The method of Claim 6, wherein the act of reading a pixel block 

comprises reading a5x 5 pixel block. 

12/ A method of detecting a defective pixel element within an array of pixel 
elements in an imaging device while the imaging dev.ee is in use by an end-user, the 

method comprising: 

capturing an image taken by the end-user using the imaging device; 
for the captured image, comparing a first pixel element value with a 
second value related to at least element values of other imaging pixel elements 

in a first group; _ . 

determining from the comparison if the first pixel element value ,s m 

error; and 
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2Lg a third vaiue reiated ,o the value of a, least one of the other 
pix e,s events at ,ea, par,, in response to deterrmmng - *- P-> 

r h ^-^<~*^ ta ^" ,i,-,<,, f 

^'^ 14 The method as defined in Cairn «, wherein the first group tnclude a, 

"™~~TZ"TZ'?2* ,e seeond value ,s - 
15. The method as defined in Claim iz, w 

rela ,ed to the firstpixe, e,ementva,„. ^ ^ ^ ^ 

16 The method as defined in Claim wi 

tom edt^a ta eof atiea, W oo,herp,e, vain.. ^ ^ t 

17 The method as defined in Claim u, w 
^.ngdevrce, and the other prxels whose vaiues are compared ,0 the first p.e, 

18. The method as defined in Claim u, wnc 

monochrome imaging device. individual 
,/ An imaging system configured to compensate for one or more 

aefecttve pixels in an rmaging a™, the system comprising- 

a readout controller coupled to the unagmg array, the readout 

configured to read a group of pixels within the array; 

^fectivepixeldetectioncircuitconfiguredtodeterminewhena 1 .» 

fnst pixel value associated wi* a first pixel within the group of prxe s - 

by a first amount; and / , H ,„ reD lace the value of the first 

a pixel compensation circuit configured to replace 
pix el wi, a third value related ,0 a, leas, one other ptxel within the group of 
III when ,he first p,xe, value varies hy more ,han me firs, amount from ,he 

rt;magmgsys,emasdefinedinC,a i m,,whereinthesecondva,ue,s 
a med.au value of a plurality pixel values of pixeis within the group of ptxels. 
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21 imaging system as defined in Claim 19, wherein the second value ,s 
an average value of a plurality pixel values of pixels within the group of pixels. 

AoK nP A in riaim 19 wherein the third value is 
22. The imaging system as defined in Uaim w 

. nf , n i lira iitv nixel values of pixels within the group of 
related to the median value of a plurality pixei va v 

nixels 

' 23. The imaging system as defined in Claim 19, further comprising a color 

filter overlaying at least a portion of the array. 

24. The imaging system as defined in Claim 19, wherein the array ,s a 



The imaging system as defined in Claim 19, wherein the array is a CCD 



CMOS array. 
25. 

array. / 

f6. A camera system, comprising: 

an imager, including a plurality of pixels; 

a lens overlaying at least a portion of the imager; 

a readout circuit coupled to the imager, the readout circuit configured to 

read imager pixel values; 

a defective pixel detection circuit configured to determine if a first ptxel 
» defective by examining the pixel values of a plurality of pixels readout by the 

readout circuit; 

a pixel compensation circuit configured to substitute the value of the first 
pixel with a value related to a. least one other pixel value readout by the readout 

circuit; and . 

a power supply used to power the readout controller, the defective p«el 

detection circuit, and the pixel compensation circuit. 

27. The camera system as defined in Claim 26, wherein the camera system ,s 
a video camera. 

28 . The camera system as defined in Claim 26, further comprising an NTSC 

encoder coupled to the readout circuit. 

29. The camera system as defined in Claim 26, wherein the camera system is 

located on a phone. 



-22- 



# * 

30. ThTcamera system as defined in Claim 26, further compnsmg a color 
filter positioned over at least a portion of the imager. 

y/' A method of detecting a defective pixel element within pixel elements m 
an imaging device using an image captured by the end-user, the method comprismg: 

for the captured image, comparing a first pixel element value with a 
second value related to at least element values of pixel elements in a two 

dimensional neighborhood; 

determining from the comparison if the first pixel element value is in 

error; and 

substituting the first pixel element value with a third value related to a 
value of a. least one of the other pixels elements in the two dimens.onal 

neighborhood. 

32 The method as defined in Claim 31, wherein the second value is related 
to a. least two element values corresponding to at least mo pixels on opposite sides of 

the first pixel element. 

33 The method as defined in Claim 31, wherein the comparison includes 

determining if the firs, pixel element value varies from the second value by more than a 

threshold amount. 

3/ An imaging system comprising: 

an imager including a plurality of pixel sensor elements; 

a controller coupled to the imager, the controller configured to read pixel 

sensor element values; 

a defective pixel detection circuit configured to determine when at least a 
first pixel value associated with a first pixel sensor element within a two 
dimensional neighborhood is in error by comparing the a. least first pixel value 
,„ a second value related .0 at least one other pixel element within the two 

dimensional neighborhood; and 

a pixel compensation circuit configured to replace the value of the first 
pixel element with a third value related to at least one other pixel element within 
the two dimensional neighborhood. 
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